Activity and complexes of mTOR in diffuse large B-cell lymphomas--a tissue microarray study.
Diffuse large B-cell lymphoma is a heterogeneous group of diseases with different responses to therapy. Targeting mTOR (mammalian target of rapamycin) offers a new approach to improve the treatment. mTOR inhibitors are being developed and are in clinical use in mantle cell lymphoma therapy and clinical trials are ongoing in other high-grade lymphomas as well. However, there is limited data about mTOR activity and the expression of its different complexes in diffuse large B-cell lymphomas. Tissue microarray blocks were constructed from paraffin-embedded biopsy specimens. More than 700 immunohistochemical stainings (mTOR signaling-related proteins and phosphoproteins, markers for lymphoma classification) were evaluated from 68 diffuse large B-cell lymphoma biopsies from conventionally treated and followed patients. Approximately 30% of cases were characterized as germinal center-derived diffuse large B-cell lymphomas, which showed virtually no mTOR activity, as determined by phospho-ribosomal S6 expression, the most sensitive marker of mTOR activity. In about 80% of non-germinal center-derived diffuse large B-cell lymphoma cases, positivity of mTOR-related phosphoproteins was observed, denoting mTOR activity. Moreover, Rictor (a characteristic protein of the mTOR complex2) was overexpressed in 43% of all diffuse large B-cell lymphomas and in 63% of mTOR-active non-germinal center diffuse large B-cell lymphoma samples. Rictor overexpression with mTOR activity indicated significantly worse survival for patients than mTOR inactivity or mTOR activity with low Rictor expression. These results suggest that mTOR activity is characteristic in most non-germinal center-derived diffuse large B-cell lymphomas with potentially variable mTOR-inhibitor sensitivity. Taken together, mTOR inhibitors may be useful in addition to regular therapy in diffuse large B-cell lymphomas, however, patient and inhibitor selection criteria must be carefully considered.